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Preliminary Analysis of Recently Reported Contamination

Executive Summary

In June 2004, EPA released a report entitled, Evaluation of Impacts to Underground Sonrces of Drinking Water by Hydranlic
Fracturing of Coalbed Methane Reservoirs. This study was a limited-scope assessment to help the Agency determine: 1) the
potential for the injection of hydraulic fracturing fluids into coalbed methane wells to threaten underground sources of
drinking water (USDW); and 2) whether additional study was warranted (USEPA, 2004). Based on its research, EPA
concluded that the injection of hydraulic fracturing fluids into coalbed methane wells poses little or no threat to USDW's
and did not justity additional study at the time of the 2004 EPA report.

Recently, natural gas production from gas-bearing shales in the United States has increased significantly with hydraulic
tracturing playing a key role in gas production from these types of gas reservoirs. This production expansion has occurred
in new geographic regions and different (non-coalbed) geologic formations than those previously studied by EPA.
Increasing public and congressional concerns of possible contamination relate to the greatly expanded natural gas
production and recent reports of production-related incidents of drinking water contamination. In response, EPA is
reviewing post-2004 incidents of drinking water contamination that may stem from hydraulic fracturing and 1s also

reviewing any new information related to older (pre-2004) cases.

The purpose of this review is to: 1) provide a characterization of the reported incidents of contamination; and, 2) identify
whether a direct link has been established in the reported incidents between ground water contamination and hydraulic
tracturing activities.

Information for the 2009 report 1s based on contamination incidents identified in Arkansas, Colorado, New Mexico, Ohio,
Pennsylvania, Texas, and Wyoming that were obtained from various news articles identified through internet searches (see
Appendix A for search terms), state environmental investigation reports, and from anecdotal information provided to the
Agency by outside sources. The available documentation varied greatly in quality and detail, ranging from brief descriptions

of the incident to detailed investigative reports by state agencies.

Complaints mnvolving private drinking water well contamination included changes in water quality (murky, oily, rusty, foul
tasting or smelling water, the presence of methane), changes in water quantity, consumption of the water causing illness 1n

people (adrenal tumor, nausea, headaches), and rashes after showering.

Some reported incidents did not clearly identity whether hydraulic fracturing was conducted 1n the gas production well, or
wells, associated with the reported (or alleged) water contamination problem, while others did not identify hydraulic
tracturing as the specific cause. In addition, confounding factors, including other gas production-related releases that were
reported by citizens and state agencies (e.g., accidental spills during operation and transport, improper management and
construction of by-product fluid impoundment pits, improper burning of wastes, and air emissions) make it difficult to link
water impacts specifically to hydraulic fracturing activities. Further, for those sites with ground water contamination
allegedly linked to hydraulic fracturing activities, the information identified to date on production or site geology and
hydrogeology 1s inadequate to definitively confirm --or rule out-- hydraulic fracturing as the cause of the contamination.

Twelve of the contaminant cases described in this report may have a possible link to hydraulic fracturing, but, to date, EPA
has insufficient information on which to make a definitive decision. These incidents are located in six states in the

tollowing counties, towns, or townships:
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e Huerfano County, CO

e La Plata, CO

e San Juan, NM

e Bainbridge Township, OH
e Bradford Township, PA
e Gibbs Hill, PA

e Hamlin Township, PA

e Dimrock Township, PA
e Millcreek Township, PA
e Grandview Johnson, TX
e Pavillion, WY

e Pinedale, WY.

As a next step, EPA plans to contact its regional otfices, state regulatory agencies, and other key individuals to obtain

additional follow-up information on each of these 12 reported cases. EPA will provide a summary of the information
obtained from these sources 1n an addendum to this report.

Hydraulic Fracturing: Preliminary Analysis of Recently Reported Cases September 2009
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Background

In June 2004, EPA released a study entitled, Evaluation of Impacts to Underground Sonrces of Drinking Water by Hydranlic Fracturing
of Coalbed Methane Reservoirs. 'This study was a limited-scope assessment to help the Agency determine: 1) the potential for
the injection of hydraulic fracturing fluids into coalbed methane wells to threaten underground sources of drinking water
(USDW); and 2) whether additional study was warranted (USEPA, 2004).

Hydraulic fracturing is the injection of flurd under pressure to facilitate the production of o1l and natural gas. In hydraulic
tracturing, a fluid (usually water containing specialty high-viscosity fluid additives) is injected into underground rock
formations under high pressure. The pressure exceeds the rock strength, and the fluid opens or enlarges fractures in the
rock. These larger, man-made fractures start at the injection well and extend as much as several hundred feet into the
reservoir rock. After the formation 1s fractured, a propping agent (usually sand carried by the high-viscosity additives) 1s
pumped into the fractures to keep them from closing when the pumping pressure 1s released

(http:/ /www.epa.gov/safewater/uic/wells_hydrofrac.html).

As part of the 2004 report, EPA:

e Compiled existing information on the process and practice of hydraulic fracturing and the coalbed reservoirs in
which this activity occurs;

e DPublished a request in the Federal Register for information on USDW contamination believed to be associated
with hydraulic fracturing of coalbed methane (CBM) wells; and

e Reviewed reported incidences of potential ground water contamination due to hydraulic fracturing and any

tollow-up actions or investigations to identity possible links to hydraulic fracturing practices.

Based on its research, EPA concluded that the injection of hydraulic fracturing fluids into CBM wells poses little or no
threat to USDWs and did not justify additional study at the time of the 2004 EPA report.

In the five years since the 2004 EPA report was published, the number of natural gas production wells employing hydraulic
tracturing techniques has increased significantly in the United States. Also increasing over this period are the concerns
expressed by the public and Congress regarding hydraulic fracturing and its impacts on ground water. Recent news articles
report USDW contamination from o1l and natural gas exploration activities (for example see “Controversial path to possible
glut of natural gas,” The Christian Science Monitor, September 17, 2008; “Drilling process causes water supply alarm,” Denver
Post, November 17, 2008; and “Water woes, Wells contaminated at site of gas leak,” Erie Times News, July 16, 2008).

In 2009, EPA Administrator Lisa Jackson recetved questions regarding reports of “more than a thousand cases of
contamination” and their link to hydraulic fracturing during a subcommittee meeting of the U.S. House of Representatives
in May, 2009. Hydraulic fracturing 1s currently exempt from regulation under the Safe Drinking Water Act (SDWA) but
both the House and Senate have introduced bulls that, if passed, will remove this exemption from SDWA.

In response to these recent events, EPA 1s reviewing reports of contamination incidents believed to be linked to hydraulic
tracturing since 2004 and new information related to older reported cases. The purpose of this report is to: 1) provide a
characterization of the reported incidents of contamination, and, 2) identify whether a direct link has been established

between ground water contamination and hydraulic fracturing activities.

This report 1s based on information obtained from internet searches (see Appendix A for search terms) and from anecdotal

information provided to the Agency by outside sources.'

! EPA received reports of “more than a thousand cases of contamination” of drinking water due to hydraulic fracturing. This statement is believed
to be based on a November 17, 2008 Denver Post article of a ProPublica investigation, “Drilling process causes water supply alarm”, which described
water contamination in drilling areas in the United States (Lustgarten, 2008). This article stated that, “... more than 1,000 other cases of
contamination have been documented by courts and state and local governments in Colorado, New Mexico, Alabama, Ohio and Pennsylvania.”
This article describes ground water and surface contamination incidents from drilling, spills and improper management of waste pits, and does not
attribute all these incidents to hydraulic fracturing activities.

Hydraulic Fracturing: Preliminary Analysis of Recently Reported Cases September 2009
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The report contains two parts, 1) a summary of reported cases of hydraulic fracturing contamination and 2) conclusions
that can be drawn from the information and follow-up actions the Agency could take to collect additional data on hydraulic

tracturing.

Summary of Reported Contaminant Cases

For this report, EPA reviewed contamination cases reported in Arkansas, Colorado, New Mexico, Ohio, Pennsylvania,
Texas, and Wyoming and any follow-up actions that have been taken. The sources of information used to prepare the
tollowing summaries varied greatly in quality and detail, ranging from little more than a brief description of the mncident to
those where investigative reports were available. The wide range of technical information 1s included in the summaries
partly to catalog the type of information typically available. For some, hydraulic fracturing 1s not explicitly stated as the o1l
and gas activity alleged to be the source of the ground water contamination. A few of the incidents included in this report
involve non-ground water complaints (e.g., direct contact with hydraulic fracturing fluid or improper handling and disposal
practices involving these fluids). These are included to provide some perspective on the breadth of complaints that have
been reported involving hydraulic fracturing practices. This report does not include a discussion of surface water

contamination or water use issues (e.g., water source to be used in the fracturing process).

Arkansas

The tfollowing discussion of reported contamination believed to be associated with oil and gas activity in Arkansas, 1s
summarized from a July 5, 2009 article in the Arkansas Democrat-Gazette (Stevens, 2009).

Summary

A July 5, 2009 article 1n the Arkansas Democrat-Gazette reported private well-water problems associated with drilling activities
performed by Southwestern Energy Co. in the Fayetteville Shale natural gas drilling area, which spans north-central
Arkansas (Stevens, 2009). The author notes that there are over 1,300 natural gas wells drilled into the shale zone. Rebecca
and Jerry Cockrell are reported to be among at least a dozen residents in the area who have complained about
contamination of their drinking water wells from drilling activity. According to the article, the Cockrells noticed a change 1n
their water quality in December 2006 after Southwestern Energy Co. began drilling natural gas wells within a few hundred
teet of their home. They indicated that their water changed in appearance (was murky, orange or gray in color), contained
pebbles, and left a filmy deposit on their water glasses. After a second well was drilled, the Cockrells reported a bad sulfur
smell while running the water from their private well, making it ditficult for them to remain in their home. The Cockrells
initially installed an expensive filtration system and ultimately connected to city water, spending about $12,000. XTO
Energy bought the drilling section from Southwestern, and when the Cockrells informed the company of their problems,
XTO oftered a $6,000 settlement if the Cockrells did not hold XTO or previous parties liable for their water issues.

The same July 5 article also described a complaint from a resident of Bee Branch, Arkansas, whose water became cloudy for
a few days atter Southwestern Energy conducted seismic work near her home. According to the article, Charlene Parish
observed a permanent change in her well water after a natural gas well was fractured near her property. Her water became
yellow and muddy and silt accumulated in her toilets when unused overnight. She also noted that her tenant’s water
smelled of “sulfuric acid”. After using bottled water for months, Parish connected her home and her tenant’s home to the
local public water system.

Another complaint described in the July 5 article was made by a resident of Pangburn, Jeft Graetz. He noted that water
trom his well turned muddy and contained very light and slick particles after fracturing was performed by Southwestern
Energy Co. in September 2007 on a well that 1s about 600 feet from his home. He indicated that his water quality
eventually improved after fracturing activities ceased. The article discusses other complaints believed to be caused by
drilling operations (hydraulic fracturing 1s not specifically mentioned). These complaints include water that was muddy,
oily, or rusty in appearance; water with a high sediment content; and low water levels. The article indicates many of these
individuals ended up connecting to public water systems and that public water system administrators know of other
residents in the Fayette Shale natural gas drilling area who have done the same after water quality declined following nearby
drlling activities.

Hydraulic Fracturing: Preliminary Analysis of Recently Reported Cases September 2009
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Actions Taken

According to the article, well water complaints have been reported to each of the four Arkansas agencies with water-quality
oversight responsibilities: the Oil and Gas Commission, the Department of Environmental Quality (DEQ), the Health
Department, and the Natural Resources Commission. However, none of these agencies regulates private well water
directly. Tests performed by each of these agencies on complainants’ water found no traces of drlling fluid chemicals. The
article lists possible components of fracturing fluids as including acetone, arsenic, benzene, cyanide, mercury, lead, urantum,
zing, oil, grease, and chloride. The article does not specity which chemicals were included in the analyses of the
complainants’ well water samples other than to indicate that DEQ’s analyses included iron and manganese (see “Possible
Explanations for Decline in Water Quality” below).

Possible Explanations for Decline in Water Quality

The article provides some theortes on the decline in water quality posed by the Oil and Gas Commission, Southwestern
Energy, the University of Arkansas, and the Arkansas Geological Survey. The O1l and Gas Commission Director noted
that there “may have been a disruption of that near-surface water due to mechanical influences of the operation.” Water
quality may have been changed by the drill bit cutting through the aquifer, but the director noted that it was difficult to
prove that drilling caused contamination “because there’s nothing you can measure.” The Arkansas DEQ reported that
elevated levels of iron and manganese were found, but these elements occur naturally in ground water in the state.

Alan Stubblefield, Senior Vice-President of Southwestern Energy for Arkansas operations, maintained that “there’s no way
the company’s drilling would cause the kinds of water-well problems expertenced by Parish and the Cockrells.” The
company also noted that fracturing occurs between 1,500 and 6,500 teet below the surface and that it would take hundreds
or thousands of years for drilling fluid to migrate to the surface or to atfect drinking water. The company also stated that it
monitors well bores, “investigates anything out of the ordinary during the process”, and has a protocol to “try to handle”
and prevent problems to drinking water wells; the article did not elaborate on these measures. In addition, a contractor for
Southwestern noted that there has been no contamination by drlling fluids, although ground shake and large equipment

may cause “problems” for water wells in the area.

Ralph Davis, Chairman of the University of Arkansas’ geosciences department, indicated that natural gas drilling should not
impact drinking water sources if companies are following the O1l and Gas Commission regulations. He stated that the
drinking water sources are shallow in the drilling area of the Fayetteville Shale and that changes in water quality including
turbidity, color, and smell can occur for several reasons. He noted that the shallow water sources are “open to rapid
recharge from the surface.” Therefore, rain or snow melt could carry surface contaminants into the shallow sources of
drinking water.

William Prior of the Arkansas Geological Survey indicated that his otfice has recetved complaints about water quality
degradation after drilling but has not tracked the complaints. He explained that water from the Fayetteville Shale 1s
different from other aquifers in the state in that it comes from several “shallow crevices, fractures, and holes.” If drilling
hits the same fracture system that 1s supplying a private well, it can drain the water 1n that fracture system. He added that
any major disturbance, including major construction or building a freeway, can aftect ground water in that area. He also

noted that he did not “have the answers as to provability as far as cause and effect.”

Colorado

Contamination incidents are discussed below for Garfield County, LaPlata County, and the towns of Durango and
Platteville, Colorado.

Garfield County

The following summary of reported contamination in Gartfield County 1s based on a June 10, 2005 Notice of Hearing from
the Colorado Oil and Gas Conservation Commussion (COGCC) (COGCC, 2005a), an October 2007 article written by the
Natural Resources Defense Council (NRDC) (Mall et al., 2007), and an article posted to the O1l and Gas Accountabulity
Project (OGAP) website (Sumi, 2006). Information regarding 2-BE, a surfactant that is sometimes used in fracturing flurd
1s based on a November 17, 2008 Denver Post article (Lustgarten, 2008) and a Halliburton Energy Services Material Satety
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Data Sheet (Halliburton Energy Services, 2007). Other materials summarized include three large studies that characterize
the hydrogeology of the Mamm Creek Field Area in Garfield County.

Summary

On April 30, 2001, staff at the COGCC received a complaint from Mr. Harland Walker (co-owner of the Amos/Walker
water well) alleging impacts to his water well from the nearby o1l and gas wells. Mr. Walker complained that his well had
begun to produce smelly, dark gray, “fizzing” water and that his well yield had decreased. His well 1s located within the
Mamm Creek area of Garfield County, Colorado. He stated that the problems had begun a week or two earlier. On May 1,

2001, COGCC staft received a similar complaint from Mr. Larry Amos (co-owner of Amos/Walker water well) stating that
the well cap had blown oft and that gray tizzy water gushed from the well (COGCC, 2005a).

Ms. Laura Amos later lodged a complaint that she suffered from an adrenal tumor diagnosed in 2003 (Mallet al., 2007). She
believed the tumor was caused by a surfactant, butanol, and ethylene glycol monobutyl ether (2-BE). According to the
article, these chemicals were used by an energy company during the hydrofracturing process in at least one natural gas well
adjacent to her drinking water well (COGCC, 20052). At the time of the diagnosis, Ms. Amos was unaware of the use or
health effects of 2-BE (Mall et al., 2007).

According to a 2008 Denver Post article, 2-BE i1s a clear, odorless surfactant that 1s sometimes used in foaming agents in
hydraulic fracturing (“fracing”) fluids (Lustgarten, 2008). 'This article also indicated that investigations conducted by Theo
Colborn, an independent Colorado-based scientist who specializes in low-dose effects of chemicals on human health,
indicate that exposure to the chemical can cause adrenal tumors. In addition, the Halliburton Energy Services Material
Satety Data Sheet for 2-BE indicates that exposure may cause skin, liver, kidney, lung, and blood disorders, fetal damage
and testicular cancer (Halliburton Energy Services, 2007).

Between January, 2001 and March, 2001, Ballard Petroleum, LL.C (“Ballard”) drilled four gas wells located in the SWV4
NEY4 of Section 33, Township 6 South, Range 92 West, 6™ P.M. in the vicinity of the Walker drinking water well. These
gas wells are known as the Boulton No. 33-2, 33-7, 33-8, and 33-9 wells. The wells were drilled into the Williams Fork
Formation. (Typically production well depths in the Williams Fork Formation in this vicinity are greater than 6,000 feet
below ground surface or bgs.) Drilling records indicate that natural gas was not observed in the shallower Wasatch
Formation (which overlies the Williams Fork Formation) during the drlling of these wells, and no unusual conditions were
encountered. Between January and June 2001, the gas wells were completed and hydraulically fractured Alberta Energy
Corporation became the operator of the Boulton wells on December 31, 2001 (COGCC, 2005a). This responsibility was
assumed by EnCana Oil & Gas (USA) Inc. on June 1, 2002. (Note: Well construction details were not provided for the
tour ‘Boulton 33’ wells (e.g., casing and cementing depth, construction problems encountered, fracturing intervals) nor their
specitic surface locations or subsurface locations as determined by directional drilling of the wells.

The Amos/Walker well is located in the SEY4 of Section 33, Township 6 South, Range 92 West, 6" P.M. The well was
completed on May 26, 1981 for Divide Creek Land and Cattle Company under Colorado Division of Water Resources
water well Permit No. 113065. The total depth of the well 1s 225 feet bgs, and at the time of completion, the well had a
static water level of 68 feet bgs. The well was permitted as a domestic water well that could be used to supply water to not

more than three (3) single family dwellings for normal household purposes, fire protection, and the irrigation of not over
one (1) acre of home gardens and lawns (COGCC, 2005a).

Actions Taken

In 2005, EnCana was fined $266,000 by the State of Colorado for “failure to protect water-bearing formations” because of
natural gas migration into the Wasatch Formation. COGCC staft review indicated that fracturing stimulations were
confined to the intended formation interval. None of the stimulation records exhibited the severe pressure losses that
would have occurred if the stimulation had communicated with the shallow fresh water aquifer, and analytical results from
extensive water sampling of nearby water wells indicate that no fracturing fluids were ever found to be present in the
ground water (COGCC, 20052). Separate from the Agency response, Ms. Amos sued the dnlling firm EnCana, and 1n 2006
accepted a multimillion-dollar settlement from the company.

Analyses conducted on samples collected during eight sampling events in 2001 and 2004 indicated that ground water

contamination at the Amos/Walker water well 1s limited to methane, ethane, propane, n-butane, 1so-butane, n-pentane, iso-
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pentane, and hexane. Analyses of the gas in the production wells and gas found in the Amos/Walker water well were
“1sotopically and compositionally similar”. To date, benzene, toluene, ethylbenzene, and xylenes (BTEX) have not been
detected in the Amos/Walker water well. In addition, because large quantities of sodium, potassium, and chloride were
used in the fracturing fluid, samples were also analyzed for these elements. Elevated levels of these chemicals were not
found in the samples. The COGCC concluded that the ground water impacts at the Amos/Walker water well were not a
result of hydraulic fracturing but were most likely caused by inadequate 1solation of the Williams Fork Formation, which
resulted in higher than normal bradenhead pressures and gas migration up into the Wasatch Formation (COGCC, 2005a).

A fact sheet provided by Chesapeake Energy (Chesapeake Energy, 2009) indicates that microseismic mapping was
conducted in the area “at the time”, which “showed the fractures created as a result of fracing activities were not oriented in
the direction of the Amos well, rendering the flowing of those fluids toward the well a virtual impossibility.” Mention of

this microseismic mapping was not found in any of the other documents reviewed for this report.

Other Reported Complaints in Garfield County

The tollowing complaints involving the Bill Barrett Corporation drilling operations and resulting COGCC action were
summarized from an article posted to the Oil and Gas Accountability Project (OGAP) website (Sumt, 2006). OGAP, a
program of Harthworks, tracks incidents of oil and gas chemicals and waste in Colorado. According to OGAP, COGCC
recetved ten complaints relating to foul odors “emanating from wells being drilled and completed by Bill Barrett
Corporation” during September through December, 2005. In each complaint, homeowners indicated that the fumes from
the wells prevented them from being outdoors. In addition, one family complained of headaches, and another of nausea.

COGCC 1ssued nine Notices of Alleged Violation (NOAVSs) to Barrett during this time for: transporting condensate
wastes without a permit; over-filling the pits; burning wastes at unauthorized sites; not reporting the hydraulic fracturing
tlowback spill outside the pit; and not removing pit condensate within 24 hours. One Barrett employee noted that he was
unaware of the pit-level requirements, and did not realize that requirements were being violated.

Regional Hydrogeologic Studies

This section provides information from three regional studies that characterize the hydrogeology of the Mamm Creek Field
Area in Garfield County: Phase I Hydrogeologic Characterization of the Mamm Creek Field Area, Garfield County (URS,
20006); Phase II Hydrogeologic Characterization of the Mamm Creek Field Area, Gartfield County, Colorado (Papadopulos,
2008), and; Review of Phase II Hydrogeologic Study Prepared for Garfield County (Thyne, 2008). The first two reports
(URS, 2006 and Papadopulos, 2008) were prepared for the Board of County Commissioners, Garfield County, Colorado,
with the initial scope of work defined in a March 2005 Memorandum of Understanding among COGCC, EnCana, the
Board ot County Commissioners, Garfield County, and several other parties. The origin of the third report (Thyne, 2008)
1s not stated.

The Amos/Walker well is located in the area reviewed by these three studies. However, the studies are regional in nature
and did not conduct an investigation or present any findings specific to the Amos/Walker well incident or on any other

reported impacts to drinking water alleged to be associated with hydraulic fracturing.

All three studies investigated the ground water and surface water resources in the Mamm Creek Field Area and assessed
their vulnerability to impacts from natural gas operations and other human activities. These reports provide valuable
background and regional baseline information regarding water quality, hydrogeology, geology, and regional fracture and
tault systems. Extensive data were compiled and analyzed regarding the geochemistry of water collected from production
wells, drinking water wells, monitoring wells, and surface water bodies. Thyne (2008) reviewed both the Phase I and Phase
IT reports, but also reviewed additional research and concluded that there was a regional trend in increased ground water
concentrations of chloride and methane (to levels above natural background) that relate to the deeper gas-bearing Williams
Fork Formation and likely to the gas production operations in the area. Thyne (2008) also concluded, though, that given
the nature of the regional assessments conducted, 1t was difficult to assign responsibility for ground water impacts to
specttic gas wells: ““The number of water wells (<200) and their spatial distribution 1s inadequate to monitor and locate
potential source of contamination from the more than 1400 potential point sources (gas wells and produced water pits).”
He stated that “Usually the identification of specific sources requires at least three monitoring points (wells) for each
potential point source for determination of background and up-gradient water, and water down-gradient of potential

sources.”
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Durango

The tollowing information about an emergency-room nurse’s exposure to fracturing thuds and state and federal response
was presented i an August 20, 2008 Newsneek on-line article (Moscou, 2008). The cause of the fracturing fluid spill and
additional information (contradictory to the Newsweek article) regarding the presence of fracturing fluid on the emergency
room patient was reported in a July 23, 2008 Durango Herald article (Slothower, 2008). Additional information on Zeta-Flow
(fracturing tluid) was taken from a material satety data sheet (Clearwater International, LLLC, 2009).

The tfollowing information about an emergency-room nurse’s exposure to fracturing fluids and state and federal response
was presented 1n an August 20, 2008 Newsneek on-line article (Moscou, 2008). The cause of the fracturing fluid spill and
additional information (contradictory to the Newsweek article) regarding the presence of fracturing fluid on the emergency
room patient was reported 1n a July 23, 2008 Dwurango Herald article (Slothower, 2008). Additional information on Zeta-Flow
(fracturing tluid) was taken from a material satety data sheet (Clearwater International, LL.C, 2009).

Summary

Unless otherwise noted, the information presented below is based on an August 20, 2008 Newsweek article (Moscou, 2008).

On April 17, 2008, Cathy Behr, an emergency-room nurse 1n Durango, Colorado, treated Clinton Marshall, an employee at
an energy-services company, Weatherford International. Marshall indicated that he was involved in a “fracturing-fluid” spill
and complained of nausea and headaches. Behr indicated that the “chemical stench coming off Marshall’s boots was
buckling.” As a precautionary measure, the hospital evacuated and locked down the emergency room, and its statf was
mnstructed to don protective masks and gowns. However, Behr had been attending Marshall unprotected for 10 minutes. A
tew days later, Beht’s skin turned yellow and she began vomiting and retaining fluid. She was admitted to the ICU with a
swollen liver, erratic blood counts, and fluid-filled lungs and diagnosed with chemical poisoning.

Both the Newsweek and Durango Herald articles, reported that 130 gallons of ZetalFlow were accidently released. The Durango
Herald article explained that the spill occurred when a valve to a tote containing fracturing fluids popped off during the
operation. According to the Newsweek article, Marshall had the chemical “ZetaFlow” on him when he arrived at the
emergency room. However, in his interview with the Durango Herald, Marshall indicated that he had removed his
contaminated full protective gear (including a suit that covered his boots) prior to entering the hospital, and therefore did
not believe that Behr had been exposed to Zetalllow. Newsneek was unable to interview Marshall for their article but
confirmed that the hospital contacted the Durango Fire and Rescue Authority to aerate the Emergency Room where
Marshall was treated.

ZetaFlow 1s manufactured by Weatherford International. According to its Material Safety Data Sheet, ZetalFlow contains
methanol and two “proprietary” compounds. It can be an “immediate” and “chronic” health hazard and prolonged
exposure can cause kidney and liver damage, irritate lung tissue, decrease blood pressure, and result in dizziness and
vomiting. Behr’s physician noted that her symptoms were “entirely consistent with exposure [to ZetaFlow] from all the

information we were able to gather.”

A Material Data Satety Sheet that was updated after publication of the Newsweek article, indicates that Zetallow contains
methanol, nitrogenated heterocyclic compounds, and proprietary phosphate ester (Clearwater International, LL.C, 2009). In
addition, to its immediate and chronic health hazards, it “may cause long-term adverse etfects in the environment.”

Actions Taken
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